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(57) ABSTRACT 

An interface module for collecting Sensor Signals at a croSS 
connect block includes a circuit board having an upper Side 
and an opposite lower Side. The upper Side is configured to 
receive a plurality of individual Sensor Signals. The lower 
Side includes at least one connector that includes a plurality 
of contacts. The Sensor Signals are communicated to the 
plurality of contacts in a pre-determined pattern. 
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CROSS CONNECT INTERFACE MODULE 

BACKGROUND OF THE INVENTION 

0001. The invention relates generally to connector inter 
face modules for a monitored network and, more particu 
larly, to an interface module for monitoring network activity 
at the croSS connect level. 

0002. In order to better operate large electronic networks, 
Sensor Systems have been developed to monitor connections 
between components within the network. The Sensor SyS 
tems typically are incorporated in the connections to inter 
connect modules on the network. The interconnect module 
allows connections between the two network components to 
be made by using a patch cord that is connected to another 
network resource. The Sensor System commonly includes a 
Spring-loaded pin on the receptacle or modular patch cord 
plug that is depressed and released when connections and 
disconnections are made. Spring-loaded pins, though fre 
quently used for connection Sensing, do not lend themselves 
well to interconnect module connection Sensing due to 
alignment problems and Space limitations. 
0.003 Across connect is a wall mounted rack system that 
is an alternative to a patch panel. Typically, at the croSS 
connect, all connections are wire connections to insulation 
displacement contacts (IDC) in a wiring block, that is, patch 
cords are not used. Consequently, monitoring of the network 
at the croSS connect level is more cumberSome. With a patch 
panel, Sensor pads can be positioned So that a patch cord can 
be fitted with a conductor to carry a Sensor Signal. At the 
croSS connect, a direct wire connection for the Sensor Signal 
must be provided which is then routed to the network 
monitoring System. 
0004. The cross connect system is generally housed in a 
wiring closet which is a central distribution point for most of 
the network resources available at a Site. In the wiring closet, 
cable terminations are typically made at the croSS connect 
wiring blocks using a “punch down” tool. Network moni 
toring would be facilitated if physical connections to the 
network could be monitored in the wiring closet. Conven 
tional Sensor probe configurations, however, are incompat 
ible with the punch down blocks that are commonly used in 
the wiring closet. 
0005. A need exists for a sensing assembly that can be 
used in Sensing network connections made in the wiring 
closet at the croSS connect wiring blockS. 

BRIEF DESCRIPTION OF THE INVENTION 

0006. In one aspect, an interface module for collecting 
Sensor Signals at a croSS connect block is provided. The 
module includes a circuit board having an upper side and an 
opposite lower Side. The upper Side is configured to receive 
a plurality of individual Sensor Signals. The lower side 
includes at least one connector that includes a plurality of 
contacts. The Sensor Signals are communicated to the plu 
rality of contacts in a pre-determined pattern. 
0007 Optionally, the at least one connector includes a 

first connector and a Second connector. The first connector is 
asSociated with a first wiring block on the croSS connect 
block and the Second connector is associated with a Second 
wiring block on the cross connect block that is different from 
the first wiring block. The interface module also includes a 
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top housing coupled to a bottom housing and the circuit 
board is positioned between the top and bottom housings. 
The upper side of the circuit board includes a plurality of 
upper connectorS receiving the Sensor Signals and a plurality 
of traces electrically connecting the plurality of upper con 
nectors to the fat least one connector. Alternatively, the 
upper Side of the circuit board includes a plurality of upper 
connectors, each of which receives a Sensor Signal associ 
ated with a first wiring block and a Sensor Signal associated 
with a second wiring block different from the first wiring 
block. Each individual Sensor Signal is carried by an asso 
ciated conductor in a multi-pair cabling System. 
0008. In another aspect, an interface module for collect 
ing Sensor Signals at a croSS connect block is provided that 
includes a bottom housing, a top housing coupled to the 
bottom housing, and a circuit board disposed between the 
top and bottom housings. The circuit board includes an 
upper Side and an opposite lower Side. The upper Side is 
configured to receive a plurality of individual Sensor con 
ductors, and the lower Side includes at least one connector. 
Each individual Sensor conductor is electrically connected to 
the at least one connector. 

0009. In another aspect, an interface module for collect 
ing Sensor Signals at a croSS connect block is provided. The 
module includes a circuit board having an upper side and an 
opposite lower Side. The upper Side includes a plurality of 
upper connectors, each configured to receive a pair of 
individual Sensor Signals. One of the pair of Sensor Signals 
is associated with a first wiring block on the croSS connect 
block and the other of the pair of Sensor Signals is associated 
with a Second wiring block on the croSS connect block 
different from the first wiring block. The lower side of the 
circuit board includes a first lower connector and a Second 
lower connector, wherein the first lower connector is asso 
ciated with the first wiring block and the second lower 
connector is associated with the Second wiring block. Each 
of the plurality of upper connectorS is in electrical commu 
nication with each of the first and Second lower connectors. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a partial top view of a known cross 
connect block. 

0011 FIG. 2 is a perspective view of an interface module 
in accordance with an embodiment of the present invention. 
0012 FIG. 3 is an exploded view of the interface module 
shown in FIG. 2. 

0013 FIG. 4 is a bottom perspective view of the circuit 
board shown in Figure and 3. 
0014 FIG. 5 is a top view of interface module shown in 
FIG. 2 installed on a cross connect. 

0015 FIG. 6 is a top perspective view of the interface 
module shown in FIG. 5 with a label in place. 
0016 FIG. 7 is an exploded view of an interface module 
according to an alternate embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0017 FIG. 1 illustrates a known cross connect block 10 
that is commonly used in network wiring closets. The croSS 
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connect block 10 is modular and more than one croSS 
connect block may be found in the typical wiring closet. The 
cross connect block 10 includes a base 12 that can be 
mounted on a wall or panel. A number of modular acceSS 
blocks 14 extend upwardly from the base 12. The access 
blocks 14 include stands 16 that form receptacles for a pair 
of wiring blocks 18, 19 that extend transversely across the 
cross connect block 10 between opposed stands 16. The 
access blocks 14 also include tabs 20 that hold a label 22. 
The wiring blocks 18, 19 include wire termination slots 24, 
on both an upper edge 26 and a lower edge 28, each of which 
includes an insulation displacement contact (IDC) (not 
shown) that pierces the insulation on a wire (not shown) to 
make contact with the conductor within. Typically, resource 
connections are made at the lower edge 28 of the wiring 
block 18, 19 and the resources are accessed by making 
connections at the corresponding slots 24 at the upper edge 
26 of the wiring block 18, 19. 
0018 FIG. 2 illustrates an interface module 50 formed in 
accordance with an exemplary embodiment of the present 
invention. The interface module 50 includes a housing 52 
that has a top housing portion 54 and a bottom housing 
portion 56. A number of upper connectors 58 extend 
upwardly from the interface module 50. Lower connectors 
60 and 62 extend downwardly from the module 50. In the 
exemplary embodiment, two lower connectors 60 and 62 
extend downwardly from the module 50. Optionally, only 
one lower connector, or more than two lower connectors 
may be present. The interface module 50 is sized to be 
received between adjacent wiring blocks 18, 19 on an access 
block 14 (see FIGS. 5 and 6). The module 50 provides 
network Sensing capability at the croSS connect block 10. 
0019 FIG. 3 illustrates a top exploded view of the 
interface module 50. The interface module 50 includes a 
circuit board 64 that is retained between the top housing 54 
and the bottom housing 56. The housing 52 (FIG. 2) 
provides a protective enclosure for the circuit board 64. The 
upper connectorS 58 are mounted to an upper Surface 66 of 
the circuit board 64. The upper connectors 58 extend 
upwardly through openings 68 in the top housing 54. The 
top housing 54 also includes a label holder 70 at each end 72 
for holding an identifying label. The bottom housing 56 
includes openingS 76 through which the first and Second 
lower connectors 60 and 62 extend. The bottom housing 56 
also includes a tab 78 at each end 80 that is received in the 
label holder 70 in the cross connect block 10. In an exem 
plary embodiment, the bottom housing 56 is received in the 
cross connect block 10 with a snap fit. 
0020 Each upper connector 58 includes a first receptacle 
100 and a second receptacle 102, each of which includes a 
terminal contact 99 (see FIG. 4). Each terminal contact 99 
in each of receptacles 100 and 102 is connected to a 
corresponding terminal contact 63 (see FIG. 4) in one of the 
first and second lower connectors 60 and 62, respectively, by 
circuit traces 103 on the circuit board 64. Each receptacle 
100, 102 is configured to receive an individual conductor 
104, 105 that carries a sensor signal that is associated with 
a connection that is made to a wiring block 18. AS shown in 
FIGS. 2 and 3, the interface module 50 can accommodate 
a total of twelve Sensor connections corresponding to the 
resource connections made to the wiring blocks 18 and 19. 
In an exemplary embodiment, the upper connectorS 58 are 
pivot connectors and the contacts within the receptacles 100 
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are insulation displacement contacts (IDC), as described in 
more detail in FIG. 4. It is to be understood, however, that 
other types of connectors as well as other types of contacts 
are not intended to be excluded. 

0021 Fasteners 88 are provided for coupling the top 
housing 54 and bottom housing 56 together. The top housing 
54 and the circuit board 64 include apertures 90 and 92 
respectively that receive fasteners 88. Spacers 94 are posi 
tioned between the top housing 54 and the circuit board 64. 
The fasteners 88 are received in receptacles 96 for joining 
the top and bottom housings 54, and 56 respectively, 
together. In an exemplary embodiment, fastenerS 88 are 
threaded Screws and receptacles 96 are threaded inserts in 
the bottom housing 56. In alternative embodiments, it is 
anticipated that other known Suitable fastenerS may be used. 
0022 FIG. 4 illustrates a bottom perspective view of the 
circuit board 64. The lower connectors 60 and 62 are 
mounted to and extend from a lower side 84 of the circuit 
board 64. Each lower connector 60 and 62 includes a 
plurality of electrical contacts 63, (shown in phantom lines). 
In one embodiment, the contacts 63 are pin contacts; how 
ever, it is to be understood that in alternative embodiments, 
other contact designs may be used. In an exemplary embodi 
ment, each lower connector 60 and 62 includes six electrical 
contacts 63. It is understood that if other than two lower 
connectors are used, the number of contacts 63 in each lower 
connector may also vary. Each lower connector 60 and 62 
also includes a latch member 86 for retaining a mating 
connector (not shown). 
0023. As shown most clearly in FIG. 4, each pivot 
connector 58 has a pivoting head 97 that includes the 
receptacles 100 and 102. A slot 98 extends into an interior 
end of the receptacles 100 and 102. The slot 98 receives IDC 
contacts 99 when the pivot head 97 is pushed downward, 
pivoting in the direction of the arrow A. When a wire or 
conductor is inserted into the receptacles 100,102, the pivot 
head 97 is pushed downward and the IDC contacts 99 pierce 
the conductor insulation to make electrical contact. The IDC 
contacts 99 are mounted on the circuit board 64 and extend 
from the upper surface 66 of the circuit board 64. It is to be 
noted that IDC contacts 99 are present in pairs, one for 
receptacle 100 and one for receptacle 102, with only one 
contact 99 being visible in FIG. 4. 
0024. Use of the interface module 50 will now be 
described with respect to a four-pair cabling System. It is to 
be understood that the four-pair System is used for purposes 
of illustration only and no limitation is intended thereby. 
Each termination to the cross connect block 10 will be 
accompanied by a separate but associated conductor carry 
ing a Sensor Signal. 

0025 FIG. 5 illustrates the interface module 50 installed 
in a croSS connect block Such as the croSS connect block 10 
(shown in FIG. 1). With reference to FIGS. 2, 3, and 5, the 
interface module 50 is positioned between adjacent wiring 
blocks 18 and 19, wherein wiring block 18 is a first wiring 
block and wiring block 19 is a second wiring block. Each 
wiring block 18, 19 includes fifty individual termination 
Slots 24. In a four-pair System, a total of eight wires are used 
for each connection to the wiring block 18, 19. Thus, there 
is the capacity for six connections on each wiring block 18, 
19, with two termination slots 24 on each wiring block 18, 
19 not being used. The terminal contacts 99 in the recep 
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tacles 100 of the pivot connectors 58 comprise a set of first 
contacts 99 on the upper side 66 of the circuit board 64. The 
terminal contacts 99 in receptacles 102 comprise a set of 
second contacts 99 on the upper side 66 of the circuit board 
64. In one embodiment, both the first contacts 99 and the 
Second contacts 99 are IDC contacts. 

0026. In the pivot connectors 58, there are a total of six 
first contacts 99, one in each receptacle 100 and six second 
contacts 99, one in each receptacle 102 arranged so that the 
first contacts 99 service wiring block 18 and the second 
contacts 99 service wiring block 19. That is, sensor wires 
104 for the first wiring block 18, and only the first wiring 
block 18, are connected to the first contacts 99 and sensor 
wires 105 for the second wiring block 19, and only the 
Second wiring block 19, are connected to the Second contacts 
99. Thus, the first contacts 99 are associated with a first 
wiring block 18 and the second contacts 99 are associated 
with a second wiring block 19 different from the first wiring 
block 18. Further, the sensor signals received by the first 
contacts 99 are also associated with the first wiring block 18 
while the sensor signals received by the second contacts 99 
are associated with the second wiring block 19 that is 
different from the first wiring block 18. 
0027. The first and second wiring blocks 18 and 19 have 
network resources (not shown) wired to them at their lower 
edges 28 (see FIG. 1). The network resources are accessed 
when wiring terminations are made in corresponding termi 
nation slots 24 at the upper edges 26 of the wiring blocks 18, 
19. When a network connection is made on the first wiring 
block 18, four wire pairs (not shown) are punched into the 
appropriate termination slots 24 on the wiring block 18 and 
a separate associated conductor 104 (FIG. 3) carrying a 
Sensor Signal is connected to the associated first contact 99 
in the pivot connector 58. When a network connection is 
made on the second wiring block 19, four wire pairs (not 
shown) are punched into the appropriate termination slots 24 
on the wiring block 19 and another Separate associated 
conductor 105 (FIG. 3) carrying a sensor signal is connected 
to the associated second contact 99 in the pivot connector 
58. Therefore, each Sensor Signal is carried by a separate and 
associated conductor 104, 105 that is coupled with the 
four-pair cabling system. When a signal conductor 104, 105 
is connected to one of the first and second contacts 99 on the 
upper side of the circuit board 64, the contact 99 becomes 
asSociated with a set of wiring terminations in the four-pair 
system on one of the wiring blocks 18, 19. 

0028. The circuit board 64 includes circuit traces 103 that 
electrically connect each of the first upper side contacts 99 
with a contact 63 in the first lower connector 60. Similarly, 
circuit traces 103 on the circuit board 64 electrically connect 
each of the second upper side contacts 99 with a contact 63 
in the second lower connector 62. The traces 103 may be 
either on the surface of the circuit board 64 or, alternatively, 
the traces 103 may be internal circuit board traces. Thus, 
when the sensor conductors 104, 105 are received in the 
pivot connectors 58 on the upper side 66 of the circuit board 
64, each contact 63 in the first and second lower connectors 
60 and 62, respectively, is electrically connected to one of 
the sensor conductors 104, 105. In addition, through the 
Sensor conductor connections, the first lower connector 60 is 
associated with the first wiring block 18 and the second 
lower connector 62 is associated with the Second wiring 
block 19. That is, when sensor signals are received on the 
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first side 66 of the circuit board 64, the first lower connector 
60 is associated with the first wiring block 18 on the cross 
connect 10 and the Second lower connector 62 is associated 
with a second wiring block 19 on the cross connect 10, 
different from the first wiring block 18. The sensor signals, 
therefore, are communicated to the contacts 63 in the lower 
connectorS 60 and 62 in a pre-determined pattern. 

0029. In an exemplary embodiment, first lower connector 
60 and Second lower connector 62 are Six pin connectors 
wherein each pin carries a Sensor Signal that originates from 
an associated conductor connection to one of the pivot 
connectors 58. It should be apparent that each lower con 
nector 60, 62 carries Sensor Signals associated with termi 
nations made to only one wiring block. When a six wire I/O 
cable is mated to the lower connectors 60 and 62, the sensor 
Signals can be routed to a network monitoring System (not 
shown) thus establishing network monitoring at the cross 
connect level. 

0030 FIG. 6 illustrates the interface module 50 installed 
in a cross connect block 10. In FIG. 6, a label 22 is installed 
in the label holder 70 on the top housing 54. With the label 
22 in place, the connections to the wiring blocks 18, 19 can 
be identified. The availability of the label 22 is particularly 
advantageous for identifying the wiring block connections 
when individual wire terminations are used. 

0031 FIG. 7 is an exploded view of an alternative 
embodiment of an interface module 200. The module 200 
includes a top housing 202, a circuit board 204, and a bottom 
housing 206. The circuit board 204 is held between the top 
housing 202 and the bottom housing 206. The circuit board 
204 includes an upper side 208 and an opposite lower side 
210. A number of pivot connectors 214 are mounted on the 
upper Surface 208 of the circuit board 204. As with the 
module 50, each pivot connector 214 includes a pair of 
contacts (not shown) that in one embodiment can be IDC 
contacts. Lower connectors 218 and 220 are mounted on the 
lower side 210 of the circuit board. In the embodiment 
shown, the lower connectors 218, 220 are RJ-11 receptacle 
jacks. AS with the previously described embodiment, the 
number of lower connectors 218, 220 may greater than or 
less than two. 

0032. The top housing 202 includes openings 224 
through which the pivot connectors 214 extend. The top 
housing 202 has opposed ends 226 and side panels 228. 
Each end 226 has a label holder 230. Each side panel 228 
includes a pair of tabs 232 and assembly holes 234. 
0033. The bottom housing 206 includes openings 240 
through which the lower connectors 218 and 220 extend. 
The bottom housing has opposed side panels 242 and 
opposed ends 244. Each end 244 includes a tab 246 that is 
received in the label holder 20 of the cross connect 10 to 
hold the interface module 200 in the space between adjacent 
wiring blocks 18 and 19. Each side 242 of the housing 
bottom 206 includes recessed assembly tabs 248 that each 
includes a threaded aperture 250. Internally threaded mount 
ing posts 252 extend vertically upward from the interior of 
the bottom housing 206. 

0034) The interface module 200 is assembled by first 
attaching the circuit board 204 to the bottom housing using 
fasteners 260 which are inserted through apertures 262 in the 
circuit board 204 and fastened into the mounting posts 252. 
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The top housing 202 is then positioned on the bottom 
housing 206 so that the recessed tabs 248 on the bottom 
housing are inside of the tabs 232 on the top housing with 
assembly holes 234 aligned with apertures 250. Fasteners 
268 are then inserted through the assembly holes 234 and 
fastened within the threaded apertures 250. 
0035. The embodiments thus described provide an inter 
face module 50, 200 that each provide the capability to 
monitor network connections at the croSS connect level. The 
module 50 is installed between adjacent wiring blocks 18, 19 
on the croSS connect 10. Individual Sensor Signals associated 
with connections to each wiring block 18, 19 are received in 
a pivot connector 58 on the upper side 66 of a circuit board 
64 and routed via traces 103 in the circuit board 64 to a 
six-cable connector 60, 62 on the lower side 84 of the circuit 
board 64. The Sensor Signals are then delivered to a moni 
toring System through an I/O cable. Thus, network moni 
toring is achieved in an environment where patch cords are 
not used. 

0036) While the invention has been described in terms of 
various specific embodiments, those skilled in the art will 
recognize that the invention can be practiced with modifi 
cation within the Spirit and Scope of the claims. 

1. An interface module for collecting Sensor Signals at a 
croSS connect block, Said module comprising a circuit board 
having an upper side and an opposite lower side, Said upper 
Side including a plurality of upper connectors, each said 
upper connector receiving one Sensor Signal associated with 
a first wiring block on the croSS connect block and one 
Sensor Signal associated with a Second wiring block on the 
cross connect block different from said first wiring block and 
Said lower Side comprising at least one connector, Said at 
least one connector including a plurality of contacts, said 
Sensor Signals being communicated to Said plurality of 
contacts in a pre-determined pattern. 

2. The interface module of claim 1, wherein Said at least 
one connector comprises a first connector and a Second 
connector, wherein Said first connector is associated with a 
first wiring block on the croSS connect block and Said Second 
connector is associated with a Second wiring block on the 
cross connect block different from said first wiring block. 

3. The interface module of claim 1, wherein said circuit 
board includes a plurality of traces electrically connecting 
Said plurality of upper connectors to Said at least one 
COnnectOr. 

4. (canceled) 
5. he interface module of claim 1, further comprising a 

bottom housing and a top housing coupled to Said bottom 
housing, Said circuit board positioned between Said top and 
bottom housings. 

6. The interface module of claim 1, wherein each said 
individual Sensor Signal is carried by an associated conduc 
tor coupled with a multi-pair cabling System. 

7. The interface module of claim 1, wherein said module 
further comprises a bottom housing and a top housing 
coupled to Said bottom housing, Said circuit board posi 
tioned between Said top and bottom housings, and wherein 
Said module is received in a Space between adjacent wiring 
blocks on the croSS connect block, Said bottom housing 
retained in the croSS connect block in Snap fit engagement. 
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8. The interface module of claim 1, wherein each said 
individual Sensor Signal is carried by an associated conduc 
tor coupled with a multi-pair cabling System, and wherein 
Said upper Side of Said circuit board includes a plurality of 
connectors, each of Said plurality of connectors associated 
with one set of wiring terminations for Said multi-pair 
cabling System on a first wiring block and one set of wiring 
terminations for Said multi-pair cabling System on a Second 
wiring block different from said first wiring block. 

9. The interface module of claim 1, further comprising a 
bottom housing and a top housing coupled to Said bottom 
housing, Said circuit board positioned between Said top and 
bottom housings, Said top housing including a label holder. 

10. The interface module of claim 1, wherein said at least 
one connector includes a latch member to retain a mating 
COnnectOr. 

11. An interface module for collecting Sensor Signals at a 
croSS connect block, Said module comprising: 

a bottom housing and a top housing coupled to Said 
bottom housing, and 

a circuit board disposed between Said top and bottom 
housings, Said circuit board including an upper Side and 
an opposite lower Side, Said upper side including a 
plurality of upper connectors, each said upper connec 
tor receiving one Sensor conductor associated with a 
first wiring block on the cross connect block and one 
Sensor conductor associated with a Second wiring block 
on the cross connect block different from said first 
wiring block, and Said lower Side including at least one 
connector, each said Sensor conductor electrically con 
nected to Said at least one connector. 

12. (canceled) 
13. The interface module of claim 11, wherein said said 

circuit board includes a plurality of traces electrically con 
necting each of Said plurality of upper connectors to Said at 
least one connector on Said lower Side of Said circuit board. 

14. The interface module of claim 11, wherein said 
module is received in a Space between adjacent wiring 
blocks on the croSS connect block. 

15. The interface module of claim 11, wherein said 
module is received in a Space between adjacent wiring 
blocks on Said croSS connect block, Said bottom housing 
retained in the croSS connect block in Snap fit engagement. 

16. The interface module of claim 11, wherein said 
connector comprises an RJ-11 modular jack. 

17. The interface module of claim 11, wherein each said 
individual Sensor conductor comprises an associated con 
ductor coupled with a multi-pair cabling System. 

18. The interface module of claim 11 wherein said top 
housing includes a label holder. 

19. The interface module of claim 11, wherein said at least 
one connector includes a latch member to retain a mating 
COnnectOr. 

20. An interface module for collecting Sensor Signals at a 
croSS connect block, Said module comprising a circuit board 
having an upper Side and an opposite lower Side, Said upper 
Side including a plurality of upper connectors, each Said 
upper connector configured to receive pairs of individual 
Sensor Signals, one of Said pair of Sensor Signals associated 
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with a first wiring block on the croSS connect block and the 
other of Said pair of Sensor Signals associated with a Second 
wiring block on the croSS connect block different from Said 
first wiring block, and Said lower Side comprising a first 
lower connector and a Second lower connector, wherein Said 
first lower connector is associated with Said first wiring 
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block and Said Second lower connector is associated with 
Said Second wiring block, each of Said plurality of upper 
connectors in electrical communication with each of Said 
first and Second lower connectors. 


